Hapten Specific TNP-reactive Cytotoxic Effector Cells Using Epidermal Cells as Targets  by Tamaki, Kunihiko et al.
0022-202X/81/7702-0225$02.00/ 0 
THE JOURNAL OF I NVESTI GATIV E D E RMATOLOGY, 77:225-229, 198 1 
Copyright © 1981 by The Williams & Wilkins Co. 
Vol. 77 , No.2 
Prill ted in U.S.A. 
Hapten Specific TNP-reactive Cytotoxic Effector Cells Using Epidermal 
Cells as Targets 
KUNIHIKO TAMAKI , M.D., HIROMI FUJIWARA, M.D., ROBERT B. LEVY, PH.D. , GENE M . SHEARER, PH.D., AND 
STEPHEN 1. KATZ, M.D., PH.D. 
Dermatology and Immunology Branches, National Cancer Institute, NIH, B ethesda, Maryland, U.S.A. 
Epidermal spongiosis, invasion of mononuclear cells 
into the epidermis, and epidermal cell destruction are 
regular findings in allergic contact dermatitis. The mech-
anism(s) by which these changes occur is not known. We 
have examined the possibility that some of the patholog-
ical changes observed in allergic contact dermatiti s 
could be accounted for by invasion of the epidermis by 
cytotoxic effector cells which recognize hapten-modified 
self-antigens and therein cause epidermal cell destruc-
tion. C3H and BALB/c mice were sensitized by epicuta-
neously applied 7% trinitrochlorobenzene (TNCB). 14 
days later spleen cells from these mice were stimulated 
in vitro to trinitrophenylated- (TNP-conjugated) synge-
neic spleen cells and their responses were compared to 
the in vitro responses of spleen cells from unsensitized 
mice. After 5 d a ys of culture, effector cell activity was 
assayed on 5LCr-labeled TNP-conjugated syngeneic epi-
dermal cells and on unconjugated epidermal cells. Cy-
totoxic activity was detected in the spleens of both mouse 
strains, but was greater in the C3H than the BALB/c 
s train. The cytotoxic effector cell activity was hapten 
specific in that spleen cells from TNCB sensitized mice 
did not cause lysis of fluorescein isothiocyanate (FITC) 
conjugated epidermal cells and spleen cells from FITC 
sensitized mice did not cause lysis of TNP-conjugated 
e pidermal cells. No significant cytotoxic activity was 
detected on unconjugated epidermal cells. These findings 
suggest that destruction of the epidermis in allergic con-
tact dermatitis may be contributed to by sensitized cy-
t otoxic effector cells. 
Allergic contact dermatitis (ACD) is a form of cell-mediated 
immunity in which the skin reaction consists of both dermal 
a nd epidermal ch anges. Epidermal spongiosis, invasion of 
mononuclear cells (lymphocytes, macrophages) into the epider-
mis, and epidermal cell destruction are regular findings in ACD 
[1, 2]. The mechanism(s) by which the epidermal damage 
occurs is not known. We have examined the possibility that the 
epidermal changes observed in ACD induced by epicutaneous 
a pplication of haptens such as trinitrochlorobenzene (TNCB) 
could be con tributed to by invasion of the epidermis by trini-
trophenyl (TNP)-reactive cytotoxic effector cells which recog-
nize TNP-modified self-antigens and therein cause epidermal 
cell damage. 
In this paper we demonstrate that TNP-reactive effector cells 
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Abbrevia tions: 
ACD: a llergic contact dermatitis 
BSS: balanced salt solu tion 
CMC: ce ll -mediated cytotoxicity 
FITC: flu orescein isothiocyanate 
TNCB: 7% trinitrochlorobenzene 
TNP: trini trophenyl 
SK: skin-specific 
generated by in vivo priming with TNCB painting followed by 
in vitro stimulation with TNP-spleen cells can lyse TNP-epi-
dermal cells but not unconjugated epidermal cells, a nd th at 
these TNP-reactive cytotoxic effector celIs can differentiate 
between t he TNP and fluorescein isothiocyanate (FITC) deter-
minants of the target epidermal cells. 
MATERIALS AND METHODS 
Mice 
Fema le C3H / HeN and BALB/ c Ann mice were obtained from 
Charles River Laboratory, Wilmington, Mass. and used when they were 
7 to 12 weeks of age. 
Antigens 
2,4,6-trini trochlorobenzene (TNCB, ICN Pharmaceut icals, Inc., 
Plainview, N .Y .), 2,4 ,6·trinitrobenzene sulfonic acid (TNBS, Sigma 
Ch em ical Co., St. Louis, Mo), and flu orescein isothiocyanate (FITC, 
isomer I, Sigma Chemical Co. , St. Louis, Mo) were used. 
Sensitization for Contact Sensitivity 
Mice were sensitized by epicutaneous application of 100 III of a 7% 
solu tion of TN CB in acetone: olive oil (4: 1) or 400 ~Ll of a 0.5% solu t ion 
of flu orescein isothiocyanate (FITC) in acetone: dibutylphthalate (1 : 1) 
on shaved a bdominal skin as previously described [3]. For elicitation of 
contact sensitivity, t hese mice were ch allenged on both s ides of the ear 
6 days late r with 20 III TNCB in olive oil or 20 III FITC, and ear swelling 
was measured 24 hI' later. For cytotoxic effector cell experiments, 
spleens were rem oved 14 days later and cultured in uitro. 
Preparation of TNP-conjugated and FITC·conjugated Sp leen Cells 
Used for in Vitro Stim.lllation. 
TNP-conjugated and FITC-conjugated spleen cells were prepared as 
previously described [4-7]. Briefly, spleen cells were incubated wi th 
TNBS at concentrations of 0.1,1, or 10 mM for 10 min or with FITC at 
concentrations of 25 Ilg/ ml or 200 Ilg/ ml for 15 min at 37°C. 
[n Vitro Generation. of Effector Cells 
5 x 101; spleen cells from sensit ized or unsensitized mice were cultured 
at 37°C wi th 10" (C3H) or 2.5 X 10'; (BALB/ c) TNP-conjugated or 
FITC-conjugated x-irradiated (2000 R) syngeneic spleen cells for 5 days 
as previously described [4- 7]. 
Cytotoxicity Assay 
CeLl -mediated cytotoxicity (CMC) was assayed as previously de-
scribed [4-7]. 
Tumor cell targets: TNP-conjugated X-5563 plasmacytoma (C3H 
origin H_2k ) a nd LSTRA leukemia (BALB/ c origin H-2") were used to 
determine whether there was enhancement by in vivo priming. Wh en 
using these tumor cells as targets only syngeneic effector cells were 
used. !!,piderm.a l cells from C3H and BALB/ c mice were prepared as 
previously described [8]. Epidermal cell suspensions were incubated 
with balanced salt solu t ion (BSS) with 10% fetal calf serum and wi th ' 
,,' Cr at 0.3 mCi/ 3 ml/3 x 10' cells for 1 hr at 37°C. For TNP-conjuga tion, 
the cells were washed 3 t imes with BSS and t hen incubated with TNBS 
at a concentration of I mM for 10 min at 37°C. For FITC conjugation, 
epider mal ce lls were incuba ted with FITC at a concentration of 200 /lg/ 
ml fo r 15 min at 37°C. 2 X 104 cells were used routinely as targets. The 
percen tage of "'Cr released from target cells incubated with unsensit ized 
and sensit ized cul tured cells was determined using the following formu la 
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Percentage release 
= experimental release - medium re lease x 100 
maximum release - medium release 
The specific re lease of "'Cr by sensitized effector cells (% specific lysis) 
was calculated by sub tracting the percentage released from tal'get cells 
incubated with unsensitized cultured ce lls from that released by targets 
incubated with sensitized cul tured ce lls. Triplicate cultures were used 
Lo de t.ermine each parameter in the formula . 
RESULTS 
E ffect of in Vivo Sensitization on Cytotoxic Activity 
In vivo sensitization by the epicutaneous application of 
TNCB resu lted in an appreciable increase in TNP-reactive 
cytotoxic effector cell activity. These results are consistent with 
those described previously [9]. That is, spleen cells obtained 
from in vivo sensitized animals and subsequently incubated 
with x- irradiated TNP-spleen cells in vitro had significantly 
greater cytotoxic activity (in both C3H and BALB/c) than 
spleen cells which were obtained from nonsensitized mice and 
stimula ted in vitro with TNP-spleen cells (Table I). 
Cytotoxic Effector Cell Activity Using TNP-epidermal Cell 
Targets 
When mice were sensitized in vivo and their spleen cells 
incubated with x-irradiated syngeneic TNP-spleen cells in vitro, 
cytotoxic activi ty could be detected using syngeneic TNP-epi-
dermal cells as ta rgets. Figure 1 shows a representative experi-
ment (out of the 6 performed), in which spleen cells from C3H 
mice were used as effectors and C3H-TNP-epidermal cells were 
used as targets. Strong cytotoxic activity was detected when 
the spleen cells were stimulated with either 0.1 mM or 1 mM 
TNBS coupled spleen cells. Table II shows a representative 
experiment (out of the 3 performed) in which spleen ceUs from 
BALB/ c mice primed in vivo and stimulated in vitro had 
moderate cytotoxic activity against syngeneic TNP-epidermal 
cells. In eacn of the studies, BALB/c spleen cells stimulated in 
vitro with 10 mM TNBS coupled x-irradiated spleen cells 
yielded stronger cytotoxic activity than those stimulated in 
vitro with 1 mM TNBS coupled x-irradiated spleen cells. Thus 
TNP-reactive cytotoxic effector cells generated by TNCB 
painting and subseq uent in vitro stimulation with TNP-conju-
gated spleen cells could lyse TNP-conjugated syngeneic epider-
mal' cells. No significant cytotoxic activity was observed when 
cytotoxic activity was assayed on unconjugated epidermal cells. 
N either the TNBS concentration required for in vitro stimu-
la tion nor the degree of cytotoxic activity generated correlated 
with the a bility for the various strains to develop contact 
sensitivi ty. That is, BALB/c mice generally develop stronger 
contact sensitivity to TNCB t han' do C3H despite the fact that 
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BALB/c spleen cells require a higher mM concentrat ion for in 
vitro stimulation. 
Hapten Specificity of Contact Sensitivity by TNCB Painting 
In order to determine whether t he contact sensitivity induced 
by TNCB painting was hapten specific, contact sensitivity to 
FITC was induced by painting with FITC according to the 
method of Thomas et al [3]. Mice sensitized by TNCB painting . 
and subsequently challenged with FITC, and mice sensitized by 
FITC painting and subsequently challenged with TNCB did 
not show significant sensitivity. TNCB painted and FITC 
painted mice showed a marked ear swelling response when 
subsequently challenged with TNCB and FITC, respectively 
(Fig 2). 
Hapten Specificity of TNP-reactive Cytotoxic Effector Cells 
In order to determine whether the TNP-reactive cytotoxic 
effector cells generated by in vivo priming with TNCB painting 
a nd subsequent in vitro stimulation with TNP-conjugated 
spleen cells were hapten specific, FITC reactive effector cells 
were used. These FITC-reactive cytotoxic effector cells were 
obtained 14 days after sensitization with FITC painting, and 
were stimulated in vitro with FITC-conjugated (200 p.g/ ml and 
25 p.g/ ml) x-irradiated spleen cells for 5 days at 37°C. When the 
FITC-reactive effector cells were assayed on "'Cr-Iabeled, 
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EFFECTOR: TARGET RATIO 
FI G 1. TNP-rcactive cytotoxic effector cell activity from spleens of 
C3H mice sens it ized with TN CB pa in t ing us ing TNP-conjugated epi-
dermal cells as targets. Spleen cells (5 x lOU/well) from sens it ized (0 -
0 ) or nonsensit ized (---.) mice were stimulated in vitro with 10" / well 
of irradiated (2,000 R) TNP-spleen cells (1 mM TNBS) (A), or TNP-
spleen ce lls (0.1 mM TNBS ) [B). Effector cell activities after 5 days of 
culture were assayed on syngeneic epide rmal cells conjugated with 1 
mM TNBS. Percent specific lysis of unmodified C3H epidermal ce lls by 
each group of effector cells was less than 5%. Standard errors of the 
means were <8% and have been omitted from the figures. 
TAlII, E 1. TN P-reactive cytotoxic effector cell activity from the spleens of C3H I He and BALBl c mice sensitiz ed with TNCB painting 
% Specific lysis on syngeneic target cells" 
Effector and prim- Cells used for ill. vitro priming Effector spleen cells" X-5563(H-2') or TNP-X-5563 (5 mM) or TNP-LSTRA (5 111M) ing cell strain (conceritration of TNBS) LSTRA( H-2") 
20: 1" 20: ) 10:1 5: 1 
em/ H e TNP-spleen (I mM) Nonsensitized -0.9 54.4 40.9 26.7 
(H _2k) TNCB painting - 1.1 78.6 77.2 82.8 
TNP-spleen (0.1 mM) N onsensitized - 1.9 3.8 3.6 4.0 
TNCB painting -2.8 42.3 29.3 21.7 
BALB/ c TNP-spleen (1 0 mM) Nonsensitized -0.9 28.3 16.6 10.8 
(H _2d ) TNCB painting 1.0 65.0 48.9 32.6 
TNP-spleen (1 mM) Nonsensitized -1.3 6.0 3.6 4.0 
TNCB painting 0.6 31.0 18.0 10.0 
" Effector spleen cells taken from nonsens itized mice or mice sens itized by TNCB pa in ting 14 days earlier. 
b Spleen cell 5 x 10';/we ll from sensitized or non sensitized mice were stimulated in vitro with lO';/ well (C3H/He) or 2.5 X lO(;/ well (BALB/ c) 
of irrad iated (2 ,000 R) TN P-spleen cells (10 mM, 1 111M, 0.1 mM TNBS) . Effector cell activities generated afte r 5 days of culture were assayed on 
TNP-X -5563 01' TNP-LSTRA (5 mM TNBS) or on unconjugated X-5563 or LSTRA target cells. Only syngeneic combinations were used. 
Standard errors of the means were <3.8% and have been omitted from the tab le. 
r Effector to target ratio. 
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TABLE II. T N P-reactive cytotoxic effector activity from. the spleens of BALB /c mice sensitized with T NCB painting 
% S pecific lysis on ta rgeLs" 
Cells used for in vitro pri ming 
(concentration of TNBS) Effec tor splee n cells" BALB/c epidermal ce lls T NP- BALB/ c epidermal ce lls 
40: \" 40: 1 20: 1 10: 1 5: 1 
TNP-spleen (10 111M ) Nonsensitized 
TN CB painting 
Nonsensitized 
TNCB painting 
-2.2 12.7 2.3 4.6 1.8 
22.8 
0.2 
2.9 
- 0.1 28.7 30.9 21.3 
TNP-spleen (1 mM ) 0.2 
1.1 
6.6 
9.3 
- 1.3 3.4 
4.9 5. L 
U Effector spleen cells ta ken fyom nonsensitized mice or mjce sensitized by TNCB pa in t ing 14 days earlier . 
b Spleen cells (5 x IOH/well) from sensit ized or unsensitized mice were stimulated in vitro with 2.5 x IOH/well of irradiated (2,000 R) TNP-
sp leen cells (10 mM , 1 mM) . E ffector cell activities genera ted a fter 5 days of culture were assayed on TN P -syngeneic epidermal ce lls (1 mM 
TNBS). S ta ndard errors of the means were <3% and have been omitted from the table. 
C E ffec tor to target ratio. 
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FIG 2. H apten specificity of contact sensit ivity induced by FITC 
pain ting (0) a nd TNCB pa in ting ( .. ) in BALB/c mice. 
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FIG 3. Ha pten specificity of cy totoxic effec tor cells and target epi-
dermal cells in C3H mice. S pleen cells from nonsensitized, TN CB 
painted, or FITC painted mice were stimulated in vitro with x-irradi -
a ted TNP-spleen ce Lls or FITC-spleen cells for 5 days. Cytotoxic 
effecto r ce ll activity was assayed on TNP-syngeneic epiderma l cells. 
F or in vitro stimula tion either (A) high concentrations (1 mM TNBS 
or 200 /lg!m l FITC) or (B ) low concentrations (0.1 mM TNBS or 25 /lg! 
ml FITC) were used /0 1' spleen cell conjugation. S tanda rd elTOl'S of the 
means were <6.3% and have been omitted from the figures. 
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FIG 4, Hapten specificity of cytotoxic effector cells a nd target epi-
dermal cells in C3H mice. S pleen cells from nonsensitized , T NCB 
pain ted or FITC painted mice were stimulated in vitro wit h x-irradiated 
TNI'-spleen cells or FITC-spleen cells for 5 days. Cytotoxic effector 
cell activity was assayed on FITC-syngeneic epiderma l cells. For in 
vitro stimulation either (A ) high concentrations (1 mM TNBS or 200 
/lg/ ml FITC) or (B) low concent rations (0.1 mM TNBS or 25 /lg!ml 
FITe ) were used for spleen cell conjugation. Standard errors of the 
means were <5:5% and have been omit ted from t he figures. 
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F1TC-conjugated syngeneic epidermal cells , both in C3H and 
BALB/c mice, apprecia ble FITC-reactive cytotoxic effector cell 
activity was detectable (data not shown), FITC- and T N P -
reactive effector cells were assayed on bo th TNP-conjugated 
and FITC-conjugated epidermal cell targets, As shown in Fig 3, 
4 (C3H) a nd T a ble III (BALB/c), TNP-reactive effector cells 
generated by in vitro stimulation alone or by in vitro stimula -
tion fo llowing in vivo priming showed apprecia ble cytotoxic 
effector cell activity on TNP-conjugated epidermal cell targets 
but virtua lly no cytotoxic activi ty was detectable on FITC-
conjugated epidermal cell targets, F ITC-reactive cytotoxic ef~ 
fector cells, in th e reciprocal way, sh owed apprecia ble cytotoxic 
effector cell activi ty on FITC-conjugated epidermal cell targets, 
bu t not on TNP-conjugated epidermal cell targets. T hese re-
sults indicate t hat TNP -J'eactive cytotoxic effector cells gener-
ated by in vivo priming with TNCB paint ing and subsequent 
in vitro stimula tion with TNP -spleen cells are specific for t he 
TNP-determina nt . Likewise, FITC reactive cytotoxic effector 
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TABLE III. Hapten ~pecificity of cytotoxic effector cells" 
% Specific lysis 
In vivv Priming In vilro S timulation 
Unconju· 
gated ep· 
idermal 
cell 
rlTC-epidermal ce lh TNP-epidermal ce lls 
40:1" 20:1 10:1 5: 1 2.5: 1 40:1 20: 1 10:1 5: 1 2.5: 1 40: 1 
1- FITC-SC (200 p.g)' 13.7 9.7 8.1 4.7 4.7 4.8 - 3.0 -1.3 -2.8 0.9 -2.5 
2- FITC-SC (25 Jlg) 3.1 8.2 4.5 -6.7 -4.1 4.7 1.5 -3.3 -0.6 - 1.7 - 2.9 
3- TNP-SC (10 mM) 0.8 3.4 -0.4 5.9 -2.0 10.6 5.8 5.3 2.7 - ].5 - 1.7 
4 - TNP-SC (1 mM) - 1.8 6.1 - 0.5 3.3 -5.9 7.3 -0.4 -0.5 0.5 -0.4 3. 1 
5 FITC FITC-SC (200 p.g) 40.0 45.7 37.7 18.0 10.9 -0.2 3.2 -1.1 4.2 -0.5 3.8 
6 FITC FITC-SC (25 Jig) 8.4 7.9 7.0 6.3 l.9 3.0 -2.0 2.1 4.0 - ].2 5.3 
7TNP TNP-SC (10 mM) 8.3 5.3 0.2 1.5 l.8 27.7 13.7 12.3 7. 1 9.6 -6.5 
8TNP TNP-SC (lmM) 3.1 5. 1 2.9 2.3 -3.7 16.7 11.4 9.3 4.5 7.0 - 1.6 
" Cytotoxic effector cells were assayed on FITC- or TNP-conjugated syngeneic epidermal cells . BALB/c mice were sensitized with FITe or 
TNCB paint ing. Fourteen days later spleens were taken from these mice and cul tured in vitro [0)" 5 days with FITC- 0)" TNP-conjugated spleen 
cells . Then cytotoxic activity was assayed on syngeneic epidermal cells. Standard errors of t h e means were <5.8% and have been omitted from the 
ta bles. 
" Effector to target ratio. 
" Concentration of FITC or TNBS used to conjugate the spleen cells used. 
cells generated by in vivo priming with FITC paint ing and 
subsequent in vitro stimulation with FITC-spleen cells are 
specific for the FITC determinant. 
DISCUSSION 
Although cytotoxic effector cells probably play an important 
role in va,rious allograft phenomena and in some forms of tumor 
rejection, their role in allergic contact dermatitis is not known. 
Studies by Moorhead [lOJ have shown that different subsets of 
T cells may be responsible for t he passive transfer of contact 
sensitivity on the one hand and for hapten-induced prolife ration 
on the other. As well, D ennert and Hatlen [l1J have reported 
t hat cells capable of passively transferring allergic contact sen-
sitivity fair to display cytotoxic activity, while cytotoxic cells 
(induced in vitro) fa il to transfer contact sensitivity. They 
therefore concluded that these two functions are performed by 
distinct T cell subpopulations. This does not exclude the pos-
sibility that both subsets or indeed others are operating in 
allergic con tact dermatitis. 
0 ur studies particularly addressed the question of whether 
haptenated epidermal cells could serve as targets for cytotoxic 
effector cells. If this were the case, it might account for some of 
the epidermal changes regularly seen in allergic contact der-
matitis. In order to examine this possibility, cytotoxic effector 
cells were generated by in vivo pri.mi.ng with TNCB painting 
and subseq uent in vitro stimulation with TNP-spleen cells a nd 
assayed on TNP-conjugated syngeneic epidermal cel1s and on 
unconjugated epidermal cells [5, 12). 
We found that TNP-reactive cytotoxic effector cells can lyse 
TNP-conjugated epidermal cells but not unconjugated epider-
mal cells. Furthermore, we demonstrated the augmented gen-
eration of FITC-reactive ·cytotoxic effector cells by in vivo 
priming with FITC painting a nd subsequent in vitro stimulation 
with FITC-spleen cells which can lyse FITC-conjugated epi-
dermal cells but not unconjugated epidermal cells. Using these 
TNP- a nd FITC-reactive cytotoxic effector cells and either 
TNP- or FITC-epidermal cell targets, we were able to demon-
strate that target (epidermal) cell destruction was hapten spe-
cific. 
Although the generation of cytotoxic effec'tor cell activity was 
not observed when spleen cells from mice sensitized with TNCB 
without subsequent in vitro s timulation were used (unpublished 
observations) , prior studies have indicated that such in vivo 
sensitized mice have cel1s which can, under certain circum-
stances, act as TNP-reactive cytotoxic effector cells. For ex-
ample, Tagart, Thomas, and Asherson [l3J demonstrated that 
during in vivo sensitization with TNCB, cyclophosphamide-
sensitive suppressOl: T cells are induced and these block the 
induction of cytotoxic T cells. If, however, mice were treated 
with cyclophosphamide before TNCB painting, 5 days after 
painting cytotoxic T cells were found in the draining lymph 
nodes. As well, Rollinghoff et al [14J demonstrated that if mice 
were pretreated wi th cyclophosphamide and then sensitized 
with TNP coupled cells in the footpads, TNP reactive cytotoxic 
T cells were generated. In neither of these studies, was in vitro 
stimulation necessary. The regular requirement for in vitro 
cul ture with further a ntigenic stimulation in the generation of 
cytotoxic effector cells suggests that suppressor cells become 
inactive in vitro. Thus spleen cells from mice sensitized in vivo 
wit h TNCB may not exhibit cytotoxic effector cell activity at 
least in part because suppressor cells preclude their induction . 
Studies by Esplin, Steinmuller, and De Witt [15J have eluci-
dated differences between epidermal cells and lymphoid ceUs 
as targets of celJ-mediated cytotoxicity. They used irradiated 
allogeneic epidermal or lymphoid cells to generate the cytotoxic 
cells and also as targets in short-term chromium release assayS. 
They demonstrated that when lymphoid cells were used as 
stimulators, significantly greater lysis of lymphoid cells than of 
epidermal cells was observed. Also, in mos t instances, signifi-
cantly greater lysis of epidermal cells occurred when epidermal 
cells ra ther than lymphoid cells were used as stimulators. These 
findings are in concert with the concept that epidermal ceJJs 
express unique skin-specific (SK) antigens (16). These SK an-
tigens have been defined serologically on mouse epidermal cells 
[16). Since allogeneic epidermal cells can stimulate cytotoxic 
effector cells which preferent ially lyse epidermal cells, it is 
reasonable to speculate that, in the hapten induced killer cell 
system described herein, the target site for lysis is the hapten-
ated SK (or other epidermal cell) specific antigen in addition to 
haptenated self-specific antigens. In order to test this possibility 
"cold" (unla beled) target cell inhibition studies such as those 
described by Esplin, Steinmuller, and D eWitt et al [15] must 
be performed. 
Pathological changes in allergic contact sensitivity may be 
the result of complex phenomena. Although the precise role of 
cytotoxic effector cells in contact sensitivity in vivo is unknown, 
our results suggest that hapten specific cytotoxic effector cells 
generated from spleens of sensitized mice are cytotoxic to 
ha ptenated epidermal cells and thereby may contribute to the 
epidermal cell destruction which is seen in allergic contact 
dermatitis. 
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Announcement 
The Am eJ"ican D ennatologic Society for Allergy a nd Immunology a nnounces its 6th Annual M eeting, 
September 17- 20, 1981. The meeting will be held at the Williamsburg Hil ton Inn and N ational Conference 
Cen ter in Williamsburg, Virginia. The cut-off date is August 26, 1981. For furt her information contact: 
ADSAI, Box 271, Evanston, Illinois 60204. 
